A growing body of scholarship implicates testosterone and vasopressin in male reproductive behavior, including in humans. Since hormones exert their effects through their respective receptors, an open question has been whether genetic polymorphisms in the androgen receptor and vasopressin 1a receptor (AVPR1a) impact human male social behavior. Here, we sought to test for associations between polymorphisms in the coding region of the androgen receptor and promoter region of AVPR1a in relation to marital status and fertility among pastoralist Ariaal men of northern Kenya. None of the three polymorphisms were related to marital status (single, monogamously married, polygynously married) or fertility (number of current living children). We discuss these null findings in light of existing data.
Introduction
There has been rapidly growing interest and progress in identifying the neuroendocrine mechanisms underlying animal social behavior (Adkins-Regan 2005) . Among mammalian males, recent findings have highlighted the relevance of the steroid hormone testosterone and the peptide hormone vasopressin in the acquisition of mates and expression of paternal care. The "Challenge Hypothesis" has oriented researchers toward the role of testosterone in facilitating male mating effort (Wingfield et al. 1990 ), while research on vasopressin has been fueled by dramatic findings among voles demonstrating that variable forms of a receptor that binds vasopressin (the vasopressin 1a receptor, or (Rajender et al. 2008) . Most AVPR1a human research has focused on two regulatory areas referred to as RS1 and RS3 (reviewed in Israel et al. 2008 ). More repeats (longer alleles) in the RS3 have been variably related to play in experimental economics games, prepulse inhibition, and other RS3 alleles linked to creative dance and music. In a Swedish study, the 334 allele of the RS3 region was associated in men with lower scores on a partner bonding scale, lower likelihood of being married, and lower partner assessments of "affectional expression" (Walum et al. 2008 ).
Here, we sought to test whether androgen receptor and AVPR1a polymorphisms would be associated with male marital status and fertility among the Ariaal, pastoralists of northern Kenya. The existing human testosterone and vasopressin findings are limited in their geographic scope, and neglect subsistence populations like the Ariaal.
Methods
Field research was conducted among the Ariaal, pastoralists of northern Kenya. Details concerning the study population, sample, and field protocol have been reported in 8 min at 95°C, 40 cycles of 30 s at 95°, 30 s at 55°, 1 min at 72° and one final extension of 7 minutes at 72°. Products were analyzed on an ABI 3100 genetic analyzer using GeneMapper 3.7 (ABI). We experienced some difficulties in distinguishing between adjacent alleles (2 bp differences) at the RS3 polymorphism that we could not resolve with multiple PCR or analyzer runs. As a result, there are likely some errors ±1 repeat unit in the genotypes presented here, which likely makes our tests more conservative with respect to finding an association between RS3 alleles and phenotypes. For comparison purposes, we note that the PCR products amplified by our primers contain 7 bp more flanking sequence than Walum et al. (2008) .
For statistical tests, we employed ANCOVA, with marital status (0, 1, or 2+ wives) and fertility (number of reported living kids) as dependent variables and age group, residence, and fat free mass as control variables. For androgen receptor analyses, we both treated CAG repeats as a continuous variable and used a dichotomous split of repeats at 20 (like in Campbell et al. in press). For AVPR1a analyses, we followed recent methods of dichotomizing alleles in high/low by a median split for both the RS1 and RS3, with subjects then categorized as having 0, 1, or 2 high repeat alleles.
Results
As documented in other human studies, we observed polymorphisms in the androgen and AVPR1a receptors among the Ariaal (Table 1) . However, neither these androgen receptor polymorphisms nor AVPR1a polymorphisms predicted marital status or fertility among Ariaal men in the sample (all p>0.05). There were no significant interactions between genotypes and residency either. In post hoc analyses, the addition of morning or afternoon testosterone levels did not alter the null direct effects or interactions involving androgen receptor polymorphisms. Further, post hoc analyses testing for effects of AVPR1a alleles at >15% frequency at both RS1 and RS3 regions also did not alter the null findings. The presence of our 341 allele (equivalent to Walum et al."s 334 allele) was also unrelated to marital status or fertility.
Discussion
The behavioral, neurological, and cognitive significance of marriage and fertility vary cross-culturally. Unlike the Swedish population, the Ariaal practice polygyny and do not use contraception, which may help to account for our null findings. Furthermore, our sample size was sufficient to detect an effect size of d = 0.5 at 80% power and two-tailed p; the effect sizes of the associations between existing receptor polymorphisms and human behavioral measures vary (e.g., d = 0.5 in an experimental economics and AVPR1a study [Knafo et al., 2008] and d = 0.27 for effects on partner bonding in the Swedish study). We should thus not expect to find large, robust relationships between complex traits measured in "naturalistic" samples and genetic variants. Still, further research better characterizing the physiological, cognitive, and behavioral effects of polymorphisms like those investigated here bridges the experimental animal literature with human data "on the ground", in turn potentially revealing the more subtle, additive effects of genes to complex, polygenic traits. 
